Introduction
Chronic lymphoid leukemia (CLL) is the most frequent type of adult leukemia in the western countries with an incidence of 5 individuals per 100,000 annually (Xu et al., 2009; Rozman et al., 1995; Zwiebel et al., 1998 ). It's a disease that affects mainly people of advanced age but around 20% of patients are younger than 50 years (Mauro et al., 1999; . CLL is a heterogeneous disease at both clinical and molecular levels with a variable clinical course (Mozaheb et al., 2012; .
Different prognostic factors are involved in decisions making regarding initiation of treatment, predicting the disease outcome and median overall survival (Li et al., 2008) . Various markers including ZAP-70, molecular studies and mutational status are useful prognostic indicators for disease course and overall survival (Sagatys and Zhang, 2012; . Recently vitamin D insufficiency has been emerging as a new independent poor prognostic factor in patients with B-CLL (Aref et al., 2013) .
Serum vitamin D insufficiency is frequent globally
Hematology Department, Liaquat National Hospital and Medical College, Karachi, Pakistan *For correspondence: saira.parveen@ lnh.edu.pk and studies revealed that low levels are often linked with elevated cancer incidence (Shanafelt.et al., 2011) . Several reports revealed that low serum 25(OH) D levels might be associated with amplified incidence of colorectal carcinoma, breast tumors and other malignancies (Yin et al., 2009; Chen et al., 2010; Garland et al., 2009) . Furthermore vitamin D insufficiency is also related to inferior prognosis in some malignancies but little data exist for chronic lymphoid leukemia (Molica etal., 2012) . Data from one large prospective cohort study suggested that low serum 25(OH) D levels are associated with inferior time to treatment (TTT) and decreased overall survival (OS) in CLL patients (Shanafelt.et al., 2011) . So far CLL is not curative; identification of reversible/ treatable factors that relate to disease progression or with overall survival would be valuable. Such treatable causes might improve the clinical outcome and may delay disease progression by virtue of replenishment therapy.
The aims of this study were two-fold; primarily to determine the prevalence of vitamin D insufficiency in newly diagnosed patients with CLL and secondarily to correlate insufficiency with clinical staging, hematological parameters and biochemical markers.
Materials and Methods
This is a cross sectional prospective study conducted from January 2011 till June 2013. A total of 60 patients with B-chronic lymphoid leukemia were enrolled in the study. All patients were registered in hematology clinic where the record was maintained including history, physical examination and regular follow ups. An informed consent was obtained from all the participating patients.
Diagnosis of B-CLL was established by immuno phenotyping either by immunohistochemistry or by flow cytometry. Patients with other acute or chronic lymphoproliferative disorders, post chemotherapy/ radiotherapy, having non hematopoietic malignancy or with relapsed/ refractory CLL were excluded. Patients who have been on vitamin D supplementation were also excluded.
Venous blood samples were taken for complete blood count, vitamin D levels, serum lactate dehydrogenase, serum urea, creatinine and uric acid. Hematological parameters were determined by Cell Dyne Ruby (Abott, USA). Biochemical markers including serum urea, creatinine, uric acid and LDH were detected by HITACHI 912 (Japan) by photometric assay while serum 25-hydroxyvitamin D levels was detected by Hitachi E41 (Japan) by chemiluminescence technique. Diagnosis of vitamin D insufficiency was established at levels < 30 ng/ ml. Ethical approval was given by ethical and research committee of Liaquat National Hospital, obtained prior to the study.
Statistical analysis: Statistical analysis was carried out using SPSS version 21. Qualitative data were presented in terms of frequencies and percentages. Mean and standard deviation were reported for quantitative variables. Independent sample t-test and chi-square test of independence were used to identify significant differences and associations between vitamin D levels and study variables.
Results
A total of 60 confirmed chronic lymphoid leukemia patients using the non probability consecutive sampling were included in this study. 42(70%) were males and 18(30%) were females. Male to female ratio were 2.1:1. Mean age of our patients was 59.0±9.2 years.
The mean hemoglobin level was 10.8±2.4 g/dl while mean TLC count was 91.5±87. 
Discussion
Chronic lymphoid leukemia is the most frequent type of adult's leukemia that predominantly arises from B-cell lymphocytes (Kermani et al., 2007) . Generally CLL is considered as incurable disease. CLL treatment mainly focuses on controlling the disease and its symptoms rather than to cure. Thus it's really worth effective to determine the remediable factors that relate to disease progression in this non curative disease to slow down the disease progression. Recently vitamin D insufficiency has been emerging as a first potentially modifiable host factor associated with poor prognosis in newly diagnosed B-CLL patients (Shanafelt.et al., 2011) .
Serum 25-hydoxyvitamin D insufficiency is common globally and approximately 25%-50% of patients seen in routine clinical practice have vitamin D insufficiency and it is estimated that up to 1 billion people worldwide have vitamin D insufficiency (Holick, 2007) . As far as locally, DOI:http://dx.doi.org/10.7314/APJCP.2015.16.14 
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vitamin D deficiency is concerned only few reports are available; studies were conducted on pediatric age group, pregnant and lactating females and adult's individuals. But we could not found any study exclusively on elderly patients.
One population-based, double-blind, randomized trial found that women who increased their daily vitamin D intake by 1100 IU had reduced risk of cancer by 60%-77% (Lappe et al., 2007) . The relationship between vitamin D levels and solid tumor risk is well established but far less is known about the relationship between vitamin D and the risk of hematological malignancies.
To date, there have been a handful studies in the literature on this aspect. To the best of our knowledge, this is the first report from our part of the world. The present study has shown vitamin D insufficiency seen in 56.7% of Pakistani B-CLL patients. In the available literature, we did not come across any Asian study on this complication for comparison with our findings.
When compared with earlier reports, study published from USA revealed 30.5% of patients being vitamin D deficient in a large prospective cohort study (Shanafelt.et al., 2011) . Author concluded that vitamin D insufficiency is associated with inferior time to treatment (TTT) and decreased overall survival (OS) in CLL patients (Shanafelt.et al., 2011) .
However the prevalence was quite high in Italian study that disclosed 82.2% vitamin D deficiency in stage A disease in CLL patients (Molica et al., 2012) .
The dissimilarity in frequency of vitamin D insufficiency between us and west could be attributed to difference in environmental factor, ethnic background and dietary habits between different populations.
Vitamin D is not solely a vitamin but a multifunctional pro-hormone and has widespread functions (Feldman et al., 2014) . Upcoming studies have demonstrated that 25(OH) D also has some effects on cellular proliferation, differentiation and apoptosis (Wang et al., 2015) . Łuczyńska established that higher concentrations of 25(OH) D are associated with a reduced risk of CLL (Łuczyńska et al., 2013) . Conversely Vitamin D insufficiency has also been associated with disease progression in CLL (Łuczyńska et al., 2013) . Vitamin D3 analog has been shown to induce apoptosis invitro in CLL cells via p53-independent mechanism (Pepper et al., 2003) .
In accordance to our findings, prior study from USA disclosed no significant correlation of vitamin D insufficiency with absolute lymphocytic count and advanced disease (Rai stage) in the 229 patient's cohort (Shanafelt.et al., 2011) . This is in concurrence to our findings as no correlation was established with absolute lymphocytic count and Rai clinical stage in the present study (P>0.05).
Large Meta analyses reported from China suggest that low serum 25(OH) D levels are significantly associated with poorer prognosis in hematological malignancies (Wang et al., 2015) . Aref et al from Egypt also disclosed in a multivariate analysis that 25 (OH) D insufficiency is an independent poor prognostic factor in B-CLL patients (Aref et al., 2013) .
Study from France revealed that lower levels of serum 25(OH) D related to progressive stage of the disease and poor response to therapy and thus to the aggressiveness of the disease (Thomas et al., 2011) . Molica et al from Italy identified that 25(OH) D levels may be an important host factor influencing time to first treatment (TFT).
The importance of vitamin D in CLL is also highlighted by an unexpected observation of a 13-month remission of CLL after the administration of cholecalciferol in an elderly patient with Vitamin D deficiency (Arlet et al., 2012) . One previous study of 34 patients with low-grade NHL treated with a synthetic analog of 1,25(OH)2D reported tumor regression in 24% of patients (Raina et al., 1991) . Whether normalizing vitamin D levels may delay disease-progression of such patients will require further testing (Molica etal., 2012) .
We would like to mention limitations of our study. Firstly the sample size in our study is small. A large sample would be a better indicator of vitamin D insufficiency in our population. Second limitation is related to observational nature and lack of a control group for comparison. Despite the limitations mentioned above, strength of this study is the fact that this is first local study reported. Thus it provides essential informative data for future prospective studies.
In conclusion, 25 (OH) D insufficiency is not uncommon in B-CLL. It is emerging as a new poor prognostic marker irrespective of clinical stage of disease. Future prospective studies are definitely required to validate this finding. However more beneficial will be a randomized interventional trials on large cohort to determine the delay in disease progression, improvement in clinical outcome and overall survival.
